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(54) Apparatus for automatically switching operation mode of portable mobile communication 
unit 



(57) An apparatus for automatically switching an op- 
eration mode of a portable mobile communication unit 
to a desired mode. The apparatus includes a mode sig- 
nal generating unit installed in an area requiring a limited 
use of the portable mobile communication unit and 
adapted to generate a mode signal selected from a nor- 
mal vibration mode signal, a transmission-restricted vi- 
bration mode signal, an incoming call cut-off mode sig- 
nal, an image and data transmission-prohibited mode 
signal, and a normal operation mode signal. The appa- 
ratus also includes the portable mobile communication 
unit which receives the mode signal from the mode sig- 
nal generating unit, and executes an operation corre- 
sponding to the received mode signal. The apparatus 
may further include an entrance signal generating unit 
adapted to generate an entrance signal informing the 
portable mobile communication unit of an entrance 
thereof into the area, and an exit signal generating unit 
adapted to generate an exit signal informing the portable 
mobile communication unit of an exit thereof into the ar- 
ea. In this case, the portable mobile communication unit 
executes an operation corresponding to the received 
mode signal upon detecting the entrance signal while 
preventing an execution of the operation corresponding 
to the received mode signal upon detecting the exit sig- 
nal. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 5 

[0001] The present invention relates to a portable mo- 
bile communication unit, and more particularly to a 
method and apparatus for automatically switching the 
operation mode of a portable mobile communication 10 
unit, in which a mode signal generator is installed in an 
area requiring a quietness and generates a mode signal 
corresponding to a mode selected from a normal vibra- 
tion mode, a transmission-restricted vibration mode, an 
incoming call cut-off mode, an image and data transmis- 15 
sion-prohibited mode, and a normal operation mode, 
thereby automatically switching the portable mobile 
communication unit to the selected mode in response 
to the mode signal, so that it prevents a generation of 
noise caused by call alert tones generated from portable 20 
mobile communication units and conversations through 
those portable mobile communication units in areas re- 
quiring a quietness while preventing a leak of image and 
data information in areas requiring an observation of se- 
crets. 25 

Description of the Prior Art 

[0002] As the use of portable mobile communication 
units such as cellular phones, portable satellite tele- 30 
phones, and pagers is more popularized, there are 
greater problems caused by audible call alerts, such as 
ringing tones, generated from portable mobile commu- 
nication units in areas, requiring a quietness, such as 
churches, concert halls, theaters, courts, and class- 35 
rooms, etc. In order to limit a reckless use of portable 
mobile communication units, it has been strongly re- 
quired to forcibly limit the use of portable mobile com- 
munication units in certain areas. 
[0003] Various methods have been proposed which 
are adapted to cut off or restrict communication with 
portable mobile communication units in certain areas. 
For example, there is a communication cut-off method 
for cutting off communication with portable mobile com- 
munication units by generating disturbance waves. An- 
other method has also been proposed in which a wave 
generator is installed at the doorway of a room in order 
to switch the call alert mode of a portable mobile com- 
munication unit from a ringing tone mode to a vibration 
mode when the communication unit enters the room 
through the doorway while switching again the call alert 
mode of the communication unit to the ringing tone 
mode when the communication unit exits the room 
through the doorway. 

[0004] However, the former communication cut-off 
method is problematic in that the communication func- 
tion of portable mobile communication units is complete- 
ly cut off, so that the communication right is violated. 



Where the communication function of a portable mobile 
communication unit is completely cut off, this communi- 
cation unit continuously tries to establish a call channel 
with a base station because the communication cut-off 
is considered as being caused by a departure of the 
communication unit from service areas. For this reason, 
a great increase in battery consumption occurs, so that 
the use life of the battery is shortened. 
[0005] On the other hand, the latter automatic call 
alert mode switching method has various problems be- 
cause the call mode switching of the portable mobile 
communication unit between the ringing tone mode and 
the vibration mode is carried out only at the doorway 
where the wave generator is installed, as follows, 

1 . Although the portable mobile communication unit 
is automatically switched from the ringing tone 
mode to the vibration mode when it enters a quiet- 
ness required area, the user may response to an 
incoming call, and make a telephone conversation 
with a calling party. Such a telephone conversation 
disturbs others in the vicinity. Furthermore, it is im- 
possible to completely prevent the user from mak- 
ing a call. For this reason, the effect of this method 
for maintaining a quietness in the quietness re- 
quired area is reduced. 

2. Although the portable mobile communication unit 
is automatically switched from the ringing tone 
mode to the vibration mode when it enters the qui- 
etness required area, the user may manually switch 
again the call alert mode to the ringing tone mode. 

3. Although the call alert mode switching operation 
is to be conducted at the doorway of the quietness 
required area, it may not be achieved under the fol- 
lowing conditions: 



1 ) Where the user of a portable mobile commu- 
nication unit passes through the doorway in a 
state in which the communication unit is turned 

40 off, the call alert mode switching of the commu- 

nication unit is not conducted. 

2) Where the wave generator is in its OFF state 
or abnormally operates, the vibration mode of 
the portable mobile communication unit is not 

45 switched again to the ringing tone mode while 

being maintained in the vibration mode when 
the user carrying the communication unit exits 
the quietness required area through the door- 
way where the wave generator is installed. 

50 

4. Problems may also occur due to the fact that the 
portable mobile communication unit is maintained 
in the vibration mode within the quietness required 
area installed with the wave generator. For exam- 
55 pie, when a concert or lecture has not been yet be- 
gun in a concert hall or classroom, that is, when the 
user waits for the beginning of the concert or lec- 
ture, it is unnecessary for the portable mobile com- 
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munication unit to be maintained in the vibration 
mode. Accordingly, the forced maintenance of the 
vibration mode in such a case may be an unreason- 
able or excessive restriction for portable mobile 
communication. 5 

5. Where the user of a portable mobile communica- 
tion unit passes through the doorway in a state in 
which the communication unit is turned off, the call 
alert mode switching of the communication unit is 
not conducted. 10 

6. The portable mobile communication unit should 
continuously check transmission of electric waves 
generated from the signal generator in order to 
surely receive the transmitted electric waves when 

it passes through the doorway where the signal *5 
generator is installed. For this reason, an increase 
in battery consumption occurs. In order to establish 
a speech channel in response to an incoming call 
from a base station, the portable mobile communi- 
cation unit receives external signals at intervals of 20 
a certain time, for example, 2.56 seconds. For this 
reason, if the portable mobile communication unit 
passes through the doorway at an optional time 
point between successive signal receiving points, it 
may be likely to fail to receive the electric waves 25 
generated from the signal generator. In this case, 
the portable mobile communication unit is not 
switched to the vibration mode even though it has 
passed through the doorway. This may be solved 
by reducing the signal reception interval from 2.56 30 
seconds to a time span of 0.5 to 1 second. In this 
case, however, a great increase in battery con- 
sumption occurs due to an increase in the number 
of times for the portable mobile communication unit 
to check reception signals. 35 

SUMMARY OF THE INVENTION 

[0006] Therefore, the present invention has been 
made in view of the above mentioned problems, and an *o 
object of the invention is to solve the above mentioned 
problems and to provide an apparatus for automatically 
switching the operation mode of a portable mobile com- 
munication unit, in which a mode signal generator is in- 
stalled in an area requiring a quietness and generates 
a mode signal corresponding to a mode selected from 
a normal vibration mode, a transmission-restricted vi- 
bration mode, an incoming call cut-off mode, an image 
and data transmission-prohibited mode, and a normal 
operation mode, thereby automatically switching the 
portable mobile communication unit to the selected 
mode in response to the mode signal, so that it prevents 
a generation of noise caused by call alert tones gener- 
ated from portable mobile communication units and con- 
versations through those portable mobile communica- 
tion units in areas requiring a quietness while preventing 
a leak of image and data information in areas requiring 
an observation of secrets. 



[0007] In accordance with one aspect, the present in- 
vention provides an apparatus for automatically switch- 
ing an operation mode of a portable mobile communi- 
cation unit to a desired mode, comprising: a mode signal 
generating unit installed in an area requiring a limited 
use of the portable mobile communication unit and 
adapted to generate a mode signal selected from a nor- 
mal vibration mode signal for switching the portable mo- 
bile communication unit from a ringing tone mode to a 
vibration mode, a transmission-restricted vibration 
mode signal for switching the portable mobile commu- 
nication unit from the ringing tone mode to the vibration 
mode while allowing a reception of an incoming call and 
a speech from a calling party, but preventing a transmis- 
sion of a speech from the portable mobile communica- 
tion unit, an incoming call cut-off mode signal for switch- 
ing the portable mobile communication unit to a mode 
for preventing call alerts from being generated from the 
portable mobile communication unit in response to the 
incoming call, an image and data transmission-prohib- 
ited mode signal for switching the portable mobile com- 
munication unit to a mode for preventing a transmission 
of images and data with the portable mobile communi- 
cation unit while allowing a telephone conversation of 
the portable mobile communication unit, and a normal 
operation mode signal for switching the portable mobile 
communication unit to a mode for allowing the portable 
mobile communication unit to normally operate; and the 
portable mobile communication unit for receiving the 
mode signal from the mode signal generating unit, and 
executing an operation corresponding to the received 
mode signal. 

[0008] In accordance with another aspect, the present 
invention provides an apparatus for automatically 
switching an operation mode of a portable mobile com- 
munication unit to a desired mode, comprising: a mode 
signal generating unit installed in an area requiring a lim- 
ited use of the portable mobile communication unit and 
adapted to generate a mode signal selected from a nor- 
mal vibration mode signal for switching the portable mo- 
bile communication unit from a ringing tone mode to a 
vibration mode, a transmission-restricted vibration 
mode signal for switching the portable mobile commu- 
nication unit from the ringing tone mode to the vibration 
mode while allowing a reception of an incoming call and 
a speech from a calling party, but preventing a transmis- 
sion of a speech from the portable mobile communica- 
tion unit, an incoming call cut-off mode signal for switch- 
ing the portable mobile communication unit to a mode 
for preventing call alerts from being generated from the 
portable mobile communication unit in response to the 
incoming call, an image and data transmission-prohib- 
ited mode signal for switching the portable mobile com- 
munication unit to a mode for preventing a transmission 
of images and data with the portable mobile communi- 
cation unit while allowing a telephone conversation of 
the portable mobile communication unit, and a normal 
operation mode signal for switching the portable mobile 
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communication unit to a mode for allowing the portable 
mobile communication unit to normally operate; an en- 
trance signal generating unit installed at a doorway of 
the area and adapted to generate an entrance signal 
informing the portable mobile communication unit of an 5 
entrance thereof into the area; an exit signal generating 
unit installed at the doorway of the area and adapted to 
generate an exit signal informing the portable mobile 
communication unit of an exit thereof into the area; and 
the portable mobile communication unit for receiving the n> 
mode signal from the mode signal generating unit, and 
executing an operation corresponding to the received 
mode signal upon detecting the entrance signal gener- 
ated from the entrance signal generating unit while pre- 
venting an execution of the operation corresponding to *5 
the received mode signal upon detecting the exit signal 
generated from the exit signal generating unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 

[0009] The above objects, and other features and ad- 
vantages of the present invention will become more ap- 
parent after a reading of the following detailed descrip- 
tion when taken in conjunction with the drawings, in 
which: 25 

Fig. 1 is a block diagram illustrating an apparatus 
for automatically switching the operation mode of a 
portable mobile communication unit in accordance 
with an embodiment of the present invention; 30 
Fig. 2 is a block diagram illustrating the configura- 
tion of a mode signal generating unit included in the 
apparatus of Fig. 1; 

Fig. 3 is a block diagram illustrating the configura- 
tion of the portable mobile communication unit 35 
shown in Fig. 1; 

Fig. 4 is a block diagram illustrating an apparatus 
for automatically switching the operation mode of a 
portable mobile communication unit in accordance 
with another embodiment of the present invention 
in which it is checked whether a portable mobile 
communication unit enters or exits an area to which 
the apparatus is applied; 

Fig. 5a is a block diagram illustrating a signal de- 
tector for detecting an entrance of the portable mo- 
bile communication unit into the area in the case of 
Fig. 4; 

Fig. 5b is a block diagram illustrating a signal de- 
tector for detecting an exit of the portable mobile 
communication unit into the area in the case of Fig. 
4; 

Fig. 6a is a block diagram illustrating a device for 
generating a time-divided signal; and 
Fig. 6b is a diagram illustrating a time-divided for- 
mat of signals generated from the time-divided sig- 
nal generating device of Fig. 6a. 



DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0010] Now, a preferred embodiment of the present 
invention associated with an apparatus for automatically 
switching the operation mode of a portable mobile com- 
munication unit will be described in detail with reference 
to Figs. 1 to 6b. In accordance with the preferred em- 
bodiment of the present invention, a mode signal gen- 
erating unit 100 is provided which serves to generate a 
mode signal corresponding to a mode selected from a 
normal vibration mode, a transmission-restricted vibra- 
tion mode, an incoming call cut-off mode, an image and 
data transmission-prohibited mode, and a normal oper- 
ation mode. The mode signal generating unit 100 is in- 
stalled in a quietness required area. When a portable 
mobile communication unit, which is denoted by the ref- 
erence numeral 200, receives the mode signal generat- 
ed from the mode signal generating unit 1 00, it conducts 
an operation corresponding to the received mode sig- 
nal. 

[0011] As shown in Figs. 1 and 2, the mode signal 
generating unit 100 includes an input unit 101 for man- 
ually selecting a desired operation mode from a normal 
vibration mode, a transmission-restricted vibration 
mode, an incoming call cut-off mode, an image and data 
transmission-prohibited mode, and a normal operation 
mode, thereby outputting a mode signal. A controller 
102 receives the mode signal from the input unit 101, 
and controls a display unit 103 to display the selected 
mode. When one of the normal vibration mode, trans- 
mission-restricted vibration mode, incoming call cut-off 
mode, image and data transmission-prohibited mode, 
and normal operation mode is displayed on the display 
unit 103, the user of the mode signal generating unit 100 
can identify the selected operation mode. 
[0012] The controller 102 also controls a modulator 
104 to modulate the mode signal. The modulated signal 
from the modulator 104 is then converted into a radio 
frequency (RF) signal while being amplified to a desired 
level. The amplified RF signal is transmitted over an an- 
tenna 1 06. This transmission signal is continuously out- 
putted from the mode signal generating unit 100 so that 
it is received by a portable mobile communication unit 
200 entering the quietness required area. 
[0013] Fig. 3 is a block diagram illustrating a detailed 
configuration of a portable mobile communication unit 
200 to which the present invention is applied. 
[0014] The portable mobile communication unit 200 
includes a signal detector 201 for detecting an output 
signal from the mode signal generating unit 1 00 installed 
in a quietness required area when the portable mobile 
communication unit 200 enters the quietness required 
area. When the signal detector 201 detects an output 
signal from the mode signal generating unit 1 00, it sends 
the detected signal to a controller 202. This controller 
202 may be configured to continuously check signals 
received by the signal detector 201 in order to detect a 
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mode signal by the signal detector 201 . Alternatively, the 
controller 202 may be configured to check a mode signal 
received by the signal detector 201 only when an incom- 
ing call is generated or when an outgoing call is gener- 
ated. In either case, the controller 202 controls the port- 
able mobile communication unit 200 to be switched to 
a mode corresponding to the received mode signal at 
the point of time when the reception of the mode signal 
is determined. 

[001 5] Where the mode signal detected by the signal 
detector 201 corresponds to a normal vibration mode 
signal, the controller 202 controls the portable mobile 
communication unit 200 to conduct an operation corre- 
sponding to a normal vibration mode. That is, when an 
incoming call it detected in the normal vibration mode, 
the controller 202 controls a vibration driving circuit 204 
for driving a vibrator or a lamp, thereby generating vi- 
brations or light. Accordingly, the user of the portable 
mobile communication unit 200 can recognize the in- 
coming call, based on the generated vibrations or light 
(hereinafter, simply referred to as "vibrations"). At this 
time, the controller 202 does not apply any activation 
signal to a ringer driving circuit 205. 
[001 6] Where the mode signal detected by the signal 
detector 201 corresponds to a transmission-restricted 
vibration mode signal, the controller 202 rejects key sig- 
nals received from an input unit 203, except for a key 
signal required for a reception of the incoming call and 
key signals associated therewith, in order to prevent the 
user from making a telephone conversation with a call- 
ing party or making a call. That is, when an incoming 
call is detected in the transmission-restricted vibration 
mode, the controller 202 controls the vibration driving 
circuit 204 to generate vibrations while disabling the 
ringer driving circuit 205. In response to a key signal 
manually generated, for a reception of the incoming call, 
from the input unit 203 in response to the incoming call, 
the controller 202 outputs a first speech message of, for 
example, "Your voice is not transmitted to the calling 
party.", stored in a first memory 213. This first speech 
message is applied to a first digital/analog (D/A) con- 
verter 214 which, in turn, converts the speech message 
into a corresponding analog signal. This analog signal 
is then outputted to a speaker 21 5 via a first multiplexer 
212. Accordingly, the user of the portable mobile com- 
munication unit 200 can hear the first speech message 
informing of the fact that he cannot transmit any speech 
while being only allowed to receive incoming calls. 
Thereafter, the controller 202 controls the first multiplex- 
er 212 to receive a speech from the calling party via a 
receiving unit 211. 

[001 7] The controller 202 also cuts off a speech signal 
inputted to a microphone 209 in response to a reception 
of the speech from the calling party and amplified by an 
amplifier 210. Simultaneously, the controller 202 out- 
puts a second speech message of, for example, "I can- 
not answer your call because I am in a telephone con- 
versation-restricted area, but can hear your speech.", 



stored in a second memory 207. The second speech 
message is applied to a second (D/A) converter 208 
which, in turn, converts the speech message into a cor- 
responding analog signal. The analog signal from the 

5 D/A converter 208 is then sent to a transmitting unit 21 6 
via a second multiplexer 206 so that it is finally transmit- 
ted to the calling party. After the transmission of the sec- 
ond speech message from the transmitting unit 261 , the 
controller 202 switches the second multiplexer 206 to 

10 be coupled to the ground. In the state of the second mul- 
tiplexer 206 coupled to the ground, it is prevented for 
the speech of the user, received by the microphone 209, 
from being transmitted to the calling party. 
[0018] In order to allow the calling party to recognize 

15 the fact that the user is hearing the speech of the calling 
party, the user manipulates the input unit 203 to input a 
corresponding key signal. In response to the key signal 
from the input unit 203, the controller 202 outputs a third 
speech message of, for example, "yes", "no", or "listen- 

20 ing", stored in the second memory 207. The third speech 
message is applied to the second D/A converter 208 
which, in turn, converts the third speech message into 
a corresponding analog signal. The analog signal from 
the D/A converter 208 is then sent to the transmitting 

25 unit 21 6 via the second multiplexer 206 so that it is finally 
transmitted to the calling party. For instance, the mes- 
sage "yes" is transmitted when the user depresses a nu- 
meral key of, for example, "1", included in the input unit 
203 during a reception of the speech of the calling party, 

30 the message "yes" is transmitted. In response to the de- 
pression of a numeral key of, for example, "2", the mes- 
sage "no" is transmitted. The message "listening" is 
transmitted in response to the depression of a numeral 
key of, for example, "3". 

35 [0019] Where the transmitting unit 216 is configured 
to transmit speech signals in a digital fashion, the first 
through third D/A converters 214, 208, and 218 may be 
dispensed with. This is because the speech messages 
stored in the first through third D/A converters 214, 208, 

40 and 218 are digital data. Although the first and second 
multiplexers 212 and 206 have been described as being 
of an analog type, they may be of a digital type. Alter- 
natively, the functions of the first and second multiplex- 
ers 21 2 and 206 may be implemented in a software fash- 

45 ion. A speech signal received by the microphone 209 is 
amplified by the amplifier 210, and then applied to the 
second multiplexer 206 which, in turn, selectively trans- 
mits the speech signal to the transmitting unit 216 under 
the control of the controller 202. The speech signal 

50 transmitted to the transmitting unit 216 from the second 
multiplexer 206 is converted into a digital signal while 
passing through an analog/digital (A/D) converter inter- 
nally equipped in the transmitting unit 216. 
[0020] On the other hand, where the mode signal de- 

55 tected by the signal detector 201 corresponds to an in- 
coming call cut-off mode signal, the controller 202 con- 
trols the portable mobile communication unit 200 to con- 
duct an operation in the incoming call cut-off mode. That 



5 



9 



EP1 139 684 A1 



10 



is, when the receiving unit 211 receives an incoming call 
in the incoming call cut-off mode, the controller 202 
reads out a fourth speech message of, for example, "I 
cannot answer your call because I am in a telephone 
conversation-restricted area. So, please leave your 5 
message or contact number.", stored in the third mem- 
ory 217. The read-out fourth speech message from the 
third memory 217 is then applied to the third D/A con- 
verter 218 which, in turn, converts the received fourth 
speech message into a corresponding analog signal. In io 
this state, the controller 202 controls the second multi- 
plexer 206 to transmit the analog signal corresponding 
to the fourth speech message to the calling party via the 
transmitting unit 21 6. In this case, the controller 202 may 
also control a power supply unit 21 9 to cut off the supply * 5 
of electric power to the elements of the portable mobile 
communication unit 200, except for the signal detector 
201, input unit 203, and controller 202. 
[0021] Where the mode signal detected by the signal 
detector 201 corresponds to an image and data trans- 20 
mission-prohibited mode signal, the controller 202 con- 
trols the portable mobile communication unit 200 to con- 
duct an operation in the image and data transmission- 
prohibited mode. That is, when digital data is inputted 
to a data input terminal 221 in the image and data trans- 25 
mission-prohibited mode, the controller 202 controls a 
third multiplexer 220, coupled to the data input terminal 
221, to be coupled to the ground. In the state coupled 
to the ground, the third multiplexer 220 prevents the dig- 
ital data inputted to the data input terminal 221 from be- 30 
ing transmitted to the transmitting unit 21 6. The control- 
ler 202 also conducts a control for cutting off an image 
signal inputted to an image input terminal 224 and an 
image signal outputted from a camera 223 equipped in 
the portable mobile communication unit 200. That is, the 35 
control unit 202 controls a fourth multiplexer 222, cou- 
pled to both the image input terminal 224 and the cam- 
era 223. In the state coupled to the ground, the fourth 
multiplexer 222 prevents the image signal from the cam- 
era 223 or image input terminal 224 from being trans- *o 
mitted to the transmitting unit 216. 
[0022] Although the user of the portable mobile com- 
munication unit 200 selects an image and data trans- 
mission mode by manipulating the input unit 203 under 
the condition in which the portable mobile communica- 45 
tion unit 200 is in the image and data transmission-pro- 
hibited mode in accordance with the image and data 
transmission-prohibited mode signal received from the 
mode signal generating unit 100 via the signal detector 
201 , it is impossible to transmit any image or data from so 
the portable mobile communication unit 200 because 
the third and fourth multiplexers 220 and 22 are in a state 
coupled to the ground. Even in this image and data 
transmission-prohibited mode, a telephone conversa- 
tion may be allowed by controlling the second multiplex- 55 
er 206 to transmit a speech, received by the microphone 
209, to the transmitting unit 216 via the amplifier 210. 
[0023] Also, the controller 202 controls the portable 



mobile communication unit 200 to conduct a normal op- 
eration when a normal operation mode signal is detect- 
ed by the signal detector 201 or when there is no mode 
signal, corresponding to the normal vibration mode, 
transmission restricted vibration mode, incoming call 
cut-off mode, or image and data transmission-prohibited 
mode, detected by the signal detector 201 . 
[0024] The mode signals generated from the mode 
signal generator 200, which include the normal vibration 
mode signal, transmission-restricted vibration mode 
signal, incoming call cut-off mode signal, image and da- 
ta transmission-prohibited mode signal, and normal op- 
eration mode signal, may be distinguished from one an- 
other in accordance with various methods. For example, 
the mode signal generator 200 generates different 
mode signals using different frequencies or different dig- 
ital codes, respectively. Alternatively, different transmis- 
sion frequencies may be used. 
[0025] In accordance with the method in which mode 
signals have different frequencies, respectively, for ex- 
ample, the normal operation mode signal may have a 
frequency of 100 Hz, the normal vibration mode signal 
a frequency of 200 Hz, the transmission-prohibited 
mode signal a frequency of 300 Hz, the incoming call 
cut-off mode signal a frequency of 400 Hz, and the im- 
age and data tranemission-prohibited signal a frequen- 
cy of 500 Hz, respectively. 

[0026] In accordance with the method in which mode 
signals have different codes, respectively, for example, 
the normal operation mode signal may be allocated with 
a code of 0011 , the normal vibration mode signal a code 
of 01 01 , the transmission-prohibited mode signal a code 
of 0110, the incoming call cut-off mode signal a code of 
1010, and the image and data transmission-prohibited 
signal a code of 1100, respectively. 
[0027] The method using different transmission fre- 
quencies is a method in which mode signals are trans- 
mitted at different RF frequencies, respectively. In ac- 
cordance with this method, for example, the normal op- 
eration mode signal may be transmitted at a transmis- 
sion frequency of 300.000 MHz, the normal vibration 
mode signal at a transmission frequency of 300.010 
MHz, the transmission-prohibited mode signal at a 
transmission frequency of 300.020 MHz, the incoming 
call cut-off mode signal at a transmission frequency of 
300,030 MHz, and the image and data transmission- 
prohibited signal at a transmission frequency of 300,040 
MHz, respectively. 

[0028] The selection of a desired mode from the nor- 
mal vibration mode, transmission-restricted vibration 
mode, incoming call cut-off mode, image and data trans- 
mission-prohibited mode, and normal operation mode 
may be made in accordance with the property and use 
purpose of an area to which the present invention is ap- 
plied, and time, For example, different modes may be 
selected in accordance with whether the area, to which 
the present invention is applied, is a concert hall or a 
church or whether or not a concert or worship service in 
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that area is begun. 

[0029] Referring to Figs. 4 to 5b, another embodiment 
of the present invention is illustrated, respectively. Al- 
though a portable mobile communication unit located 
outside an area, to which the present invention is ap- 
plied, does not enter that area, it may be affected by a 
mode signal generated from the mode signal generating 
unit 100 installed at the area. Accordingly, it is necessary 
to prevent portable mobile communication units, located 
outside the area installed with the mode signal generat- 
ing unit 100, from being affected by a mode signal gen- 
erated from the mode signal generating unit 100, To this 
end, in accordance with the embodiment of the present 
invention illustrated in Fig. 4, two signal generators are 
installed at the doorway of the area, to which the present 
invention is applied. One signal generator is an entrance 
signal generating unit 300 installed at the doorway of 
the subject area inside that area and adapted to inform 
the portable mobile communication unit 200 of an en- 
trance into the area through the doorway. The other sig- 
nal generator is an exit signal generating unit 400 in- 
stalled at the doorway of the subject area outside that 
area and adapted to inform the portable mobile commu- 
nication unit 200 of an exit from the area through the 
doorway. 

[0030] The portable mobile communication unit 200 
receives an entrance signal generated from the en- 
trance signal generating unit 300 or an exit signal gen- 
erated from the exit signal generating unit 400 while 
passing through the doorway. Only in a state receiving 
the entrance signal, the portable mobile communication 
unit 200 is allowed to conduct a mode switching opera- 
tion in response to a mode signal which is received from 
the mode signal generating unit 100 and may be one of 
the above mentioned selected from the normal vibration 
mode signal, transmission-restricted vibration mode 
signal, incoming call cut-off mode signal, image and da- 
ta transmission-prohibited mode signal, and normal op- 
eration mode signal. 

[0031] Detailed configurations of the entrance and ex- 
it signal generators 300 and 400 are illustrated in Figs. 
5a and 5b, respectively. 

[0032] The entrance and exit signal generating units 
300 and 400 have no input device and display device, 
as different from the mode signal generating unit 100. 
This is because the entrance and exit signal generating 
units 300 and 400 always generate constant signals in- 
dicative of entrance and exit information without any var- 
iation in those information. As shown in Fig. 5a, an en- 
trance signal generated from an entrance signal gener- 
ator 301a is modulated by a modulator 302a, and then 
converted into an RF signal by an RF converter 303a. 
The RF signal from the RF converter 303a is then trans- 
mitted to the portable mobile communication unit 200 
over an antenna 304a after being amplified to a desired 
level. As shown in Fig. 5b, an exit signal generated from 
an exit signal generator 301b is modulated by a modu- 
lator 302b, and then converted into an RF signal by an 



RF converter 303b. The RF signal from the RF converter 
303b is then transmitted to the portable mobile commu- 
nication unit 200 over an antenna 304b after being am- 
plified to a desired level. 

5 [0033] When the signal detector 201 of the portable 
mobile communication unit 200 detects an entrance sig- 
nal generated from the entrance signal generator 300 
when the user of the portable mobile communication 
unit 200 enters the subject area while carrying the port- 

10 able mobile communication unit 200, it informs the con- 
troller 202 of the detection of the entrance signal. The 
controller 202 subsequently stores information, indica- 
tive of the entrance of the portable mobile communica- 
tion unit 200, in its internal memory. On the other hand, 

15 where the user exits the subject area, the signal detector 
201 of the portable mobile communication unit 200 de- 
tects an exit signal generated from the exit signal gen- 
erating unit 400, it informs the controller 202 of the de- 
tection of the exit signal. The controller 202 subsequent- 

20 |y stores information, indicative of the exit of the portable 
mobile communication unit 200, in its internal memory. 
Thus, the automatic mode switching operation accord- 
ing to the mode signal from the mode signal generating 
unit 1 00 can be conducted only for portable mobile com- 

25 munication units 200 entering the subject area. 

[0034] The signal generation and transmission car- 
ried out by the mode signal generating unit 100, en- 
trance signal generating unit 300 and exit signal gener- 
ating unit 400 may be achieved using various methods. 

30 For example, these may be achieved using the following 
four methods. 

[0035] In accordance with the first method, the signal 
generating units 100, 300, and 400 generate signals 
having the same frequency, but different codes, respec- 
35 tively, in order to transmit those signals on a single chan- 
nel. 

[0036] In accordance with the second method, re- 
spective signals generated from the signal generating 
units 100, 300, and 400 have different frequencies so 

40 that they do not interfere with one another. For example, 
the mode signal generating unit 100 generates a signal 
having a frequency of 300 MHz whereas the entrance 
and exit signal generating units 300 and 400 generate 
signals having a frequency of 300.1 MHz, respectively. 

45 in this case, the signals from the signal generating units 
300 and 400 have different codes, respectively, so that 
they are distinguished from each other. 
[0037] In accordance with the third method, the signal 
generating units 100, 300, and 400 use different fre- 

50 quencies, respectively. For example, the mode signal 
generating unit 100 uses a frequency of 300 MHz, the 
entrance signal generating unit 300 uses a frequency of 
300.1 MHz, and the exit signal generating unit 400 uses 
a frequency of 300.2 MHz. 

55 [0038] On the other hand, the fourth method is a meth- 
od using a time division scheme. In accordance with this 
fourth method, the signal generating units 100, 300 and 
400 generate signals of the same frequency in a time- 
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divided fashion, that is, at different points of time. To this 
end, the controller 202 of the mode signal generating 
unit 100 allocates different time slots for respective sig- 
nals of the signal generating units 100, 300, and 400. In 
this case, the signal generating units 100, 300, and 400 5 
may be connected together by means of cables or wires 
so that they generate signals in a time-divided fashion, 
respectively. In this case, however, there is an incon- 
venience. Accordingly, it is preferred that the time-divid- 
ed signal generation be achieved in a radio fashion. A 10 
configuration for achieving the time-divided signal gen- 
eration of the signal generating units 100, 300 and 400 
is illustrated in Fig. 6a. The configuration may be imple- 
mented for both the entrance and exit signal generating 
units 300 and 400. The configuration of Fig. 6a is differ- 15 
ent from those of Figs. 5a and 5b in that it is provided 
with a signal detector 305. When the mode signal gen- 
erating unit 100 generates a mode signal for a time slot 
allocated for the mode signal, the signal detector 305 of 
the entrance signal generating unit 300 detects the gen- 20 
erated mode signal. Based on the detection of the signal 
detector 305, the entrance signal generating unit 300 
begins to generate an entrance signal at the point of time 
when the generation of the mode signal is completed. 
The generation of the entrance signal is continued for a 25 
time slot allocated for the entrance signal. The signal 
detector 305 of the entrance signal generating unit 400 
detects the generated entrance signal, so that the exit 
signal generating unit 400 begins to generate an exit sig- 
nal at the point of time when the generation of the en- 30 
trance signal is completed. The generation of the exit 
signal is continued for a time slot allocated for the exit 
signal. At the point of time when the generation of the 
exit signal is completed, the mode signal generating unit 
100 generates again a mode signal. As the above men- 
tioned operations are repeatedly carried out, a signal 
having a time-divided format of Fig. 6 is continuously 
generated. The portable mobile communication unit 200 
detects the entrance signal, exit signal, and mode signal 
from the time-divided signal while distinguishing those 
signals from one another, based on respective codes or 
frequencies of the signals. For example, a signal having 
a frequency of 50 Hz is detected as the entrance signal 
whereas a signal having a frequency of 75 Hz is detect- 
ed as the exit signal. Also, signals of 100 Hz, 200 Hz, 
300 Hz, 400 Hz, and 500 Hz are detected as different 
mode signals, respectively. 

[0039] When the portable mobile communication unit 
200 enters the subject area, it first receives an exit sig- 
nal, and then an entrance signal. In accordance with 
such a signal receiving order, the portable mobile com- 
munication unit 200 detects its entrance into the subject 
area. Where the portable mobile communication unit 
200 first receives an entrance signal, and then an exit 
signal, the portable mobile communication unit 200 rec- 
ognizes, based on this signal receiving order, that it has 
exited the subject area. Thus, only portable mobile com- 
munication units within the subject area are controlled 



to operate in accordance with a mode signal generated 
from the mode signal generating unit 100 located within 
the subject area. Accordingly, it is possible to prevent 
portable mobile communication units, located outside 
the subject area, from being affected by the mode sig- 
nal. 

[0040] The mode signal generating unit 200 may be 
used along with the entrance and exit signal generating 
units 300 and 400, as mentioned above. However, this 
mode signal generating unit 200 should be used alone 
in a completely open area or an area having no doorway. 
[0041] Where the mode signal generating unit 200 is 
used alone, it cannot detect its entrance or exit. In this 
case, even when the mode signal generating unit 200 
is located within the subject area, it may be erroneously 
detected as being located outside the subject area, so 
that it may not conduct a desired mode switching oper- 
ation. 

[0042] In order to solve this problem, it is necessary 
to distinguish the case, in which the mode signal gener- 
ating unit 100 is used alone, from the case in which the 
mode signal generating unit 100 is used along with the 
entrance and exit signal generating unit 300 and 400. 
[0043] To this end, the mode signal generating unit 
1 00 is configured to generate two signals of different fre- 
quencies for each mode. For example, the mode signal 
generating unit 1 00 generates signals of 1 00 Hz and 600 
Hz for a normal operation mode, signals of 200 Hz and 
700 Hz for a normal vibration mode, signals of 300 and 
800 Hz for a transmission-restricted vibration mode, sig- 
nals of 400 Hz and 900 Hz for an incoming call cut-off 
mode, and signals of 500 Hz and 1 KHz for an image 
and data transmission-prohibited mode, respectively. 
Where the mode signal generating unit 100 is used 
alone, it generates a signal of 100 Hz, 200 Hz, 300 Hz, 
400 Hz, or 500 Hz in accordance with a selected mode. 
On the other hand, where the mode signal generating 
unit 100 is used along with the entrance and exit signal 
generating unit 300 and 400, it generates a signal of 600 
Hz, 700 Hz, 800 Hz, 900 Hz, or 1 KHz in accordance 
with a selected mode. Of course, five additional keys 
may be used in order to distinguish the case using the 
mode signal generating unit 200 alone and the case us- 
ing the mode signal generating unit 200 along with the 
entrance and exit signal generating units 300 and 400 
for respective modes. Alternatively, only one additional 
key may be used. In the latter case, the additional key 
is used to determine whether or not the mode signal 
generating unit 100 is used alone. 
[0044] In accordance with the above mentioned con- 
figuration, when the portable communication unit 200 
detects a mode signal of 600 Hz, 700 Hz, 800 Hz, 900 
Hz, or 1 KHz, it is automatically switched to a mode cor- 
responding to the detected mode signal even though 
there is no checking about the entrance thereof into the 
subject area. On the other hand, when the portable com- 
munication unit 200 detects a mode signal of 100 Hz, 
200 Hz, 300 Hz, 400 Hz, or 500 Hz, it is switched to a 
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mode corresponding to the detected mode signal only 
after the checking about the entrance thereof into the 
subject area is made. 

[0045] Thus, the apparatus of the present invention 
can be applied to both the area having a doorway and 5 
the are having no doorway. 

[0046] Alternatively, the signal generating units 100, 
300 and 400 may be configured to generate signals of 
different frequencies, respectively. Also, they may have 
separate signal detectors, respectively. In this case, it is n> 
possible to completely prevent an interference among 
the signals generated from the signal generating units 
100, 300, and 400. 

[0047] The signals generated from the signal gener- 
ating units 100, 300, and 400 may be transmitted on a *5 
control channel of the portable mobile communication 
unit 200. These signals may also be carried by a sepa- 
rate signal so that they are transmitted on the control 
channel or speech channel of the portable mobile com- 
munication unit 200. For the transmission of the above 20 
mentioned signal, a separate transmission frequency 
may also be used which is different from that used in the 
portable mobile communication unit 200 for call and 
speech signals. 

[0048] For the signal generated from the mode signal 
generating unit, entrance signal generating unit, and exit 
signal generating unit, electromagnetic waves may be 
used, In place of such electromagnetic waves, acoustic 
waves such as ultrasonic waves, ultra-bass sonic 
waves, or audible sonic waves, light such as infrared 
rays, or magnetic force generated from, for example, a 
magnet, may be used. 

[0049] As apparent from the above description, the 
present invention provides apparatus for automatically 
switching the operation mode of a portable mobile com- 
munication unit to a desired mode in an area requiring 
a quietness or a communication security. That is, where 
the apparatus of the present invention is used in an area 
requiring a quietness, it automatically switches the call 
alert mode of portable mobile communication units from 
a ringing tone mode to a vibration mode or cuts off the 
reception of an incoming call or a telephone conversa- 
tion in response to the incoming call under the condition 
in which those portable mobile communication units are 
within the quietness required area. In this case, accord- 
ingly, it is possible to prevent social problems caused by 
a reckless use of portable mobile communication units. 
Where the apparatus of the present invention is used in 
an area, such as a national or public research institute, 
an industrial facility, a laboratory, or a military camp, re- 
quiring a communication security, it can serve to prevent 
a reckless transmission of images and data. Further- 
more, the present invention completely solve the prob- 
lems involved in the conventional communication cut- 
off method using disturbance waves or the conventional 
call alert mode switching method using a wave genera- 
tor installed at the doorway of a room to switch the call 
alert mode of a portable mobile communication unit from 



a ringing tone mode to a vibration mode. 
[0050] Although the preferred embodiments of the in- 
vention have been disclosed for illustrative purposes, 
those skilled in the art will appreciate that various mod- 
ifications, additions and substitutions are possible, with- 
out departing from the scope and spirit of the invention 
as disclosed in the accompanying claims. 



Claims 

1 . An apparatus for automatically switching an opera- 
tion mode of a portable mobile communication unit 
to a desired mode, comprising: 

a mode signal generating unit installed in an ar- 
ea requiring a limited use of the portable mobile 
communication unit and adapted to generate a 
mode signal selected from a normal vibration 
mode signal for switching the portable mobile 
communication unit from a ringing tone mode 
to a vibration mode, a transmission-restricted 
vibration mode signal for switching the portable 
mobile communication unit from the ringing 
tone mode to the vibration mode while allowing 
a reception of an incoming call and a speech 
from a calling party, but preventing a transmis- 
sion of a speech from the portable mobile com- 
munication unit, an incoming call cut-off mode 
signal for switching the portable mobile com- 
munication unit to a mode for preventing call 
alerts from being generated from the portable 
mobile communication unit in response to the 
incoming call, an image and data transmission- 
prohibited mode signal for switching the porta- 
ble mobile communication unit to a mode for 
preventing a transmission of images and data 
with the portable mobile communication unit 
while allowing a telephone conversation of the 
portable mobile communication unit, and a nor- 
mal operation mode signal for switching the 
portable mobile communication unit to a mode 
for allowing the portable mobile communication 
unit to normally operate; and 
the portable mobile communication unit for re- 
ceiving the mode signal from the mode signal 
generating unit, and executing an operation 
corresponding to the received mode signal. 

2. The apparatus according to claim 1, wherein the 
mode signal generating unit comprises: 

an input unit for manually selecting a desired 
operation mode from a normal vibration mode, 
a transmission-restricted vibration mode, an in- 
coming call cut-off mode, an image and data 
transmission-prohibited mode, and a normal 
operation mode, thereby outputting a mode sig- 
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nal corresponding to the selected operation 
mode; 

a display unit for displaying the operation mode 
selected by the input unit; and 
a controller for modulating the mode signal out- 5 
putted from the input unit using a modulator, 
converting the modulated signal into a radio fre- 
quency signal using a radio frequency convert- 
er, amplifying the radio frequency signal, and 
then transmitting the amplified signal in a con- 10 
tinued fashion. 

3. The apparatus according to claim 1 , wherein the 
portable mobile communication unit comprises: 

15 

a ringing bell driving circuit for driving a ringer 

to generate ringing tones; 

a vibration driving circuit for driving a vibrator 

or a lamp to generate vibrations or light; 

a signal detector for detecting the mode signal 20 

generated from the mode signal generating 

unit; and 

a controller for receiving the detected mode sig- 
nal from the signal detector, and sending a drive 
signal to the vibration driving circuit while pre- 25 
venting the ringing bell driving circuit from being 
driven, in response to an incoming call, when 
the detected mode signal corresponds to the 
normal vibration mode signal, thereby alerting 
a user of the portable mobile communication 30 
unit to the incoming call. 

4. The apparatus according to claim 1, wherein the 
portable mobile communication unit comprises: 

35 

an input unit for generating diverse key signals 
required to execute diverse functions of the 
portable mobile communication unit; 
a ringing bell driving circuit for driving a ringer 
to generate ringing tones; *o 
a vibration driving circuit for driving a vibrator 
or a lamp to generate vibrations or light; 
a signal detector for detecting the mode signal 
generated from the mode signal generating 
unit; 45 
a memory stored with a speech message in- 
forming of the fact that the portable mobile com- 
munication unit is allowed for a speech recep- 
tion while being prevented for a speech trans- 
mission; and so 
a controller for receiving the detected mode sig- 
nal from the signal detector, and sending a drive 
signal to the vibration driving circuit in response 
to an incoming call from a calling party, rejecting 
key signals received from the input unit, except 55 
for a key signal required for a reception of an 
incoming call and key signals associated there- 
with, preventing the ringing bell driving circuit 



from being driven, when the detected mode sig- 
nal corresponds to the transmission-restricted 
vibration mode signal, thereby alerting a user 
of the portable mobile communication unit to 
the incoming call while preventing the userfrom 
making a telephone conversation with the call- 
ing party or making a call, the controller also 
serving to output the speech message read out 
from the memory when the key signal required 
for a reception of the incoming call is generat- 
ed, thereby informing the user of the speech 
message. 

5. The apparatus according to claim 1, wherein the 
portable mobile communication unit comprises: 

a signal detector for detecting the mode signal 
generated from the mode signal generating 
unit; 

a memory stored with a speech message in- 
forming of the fact that the portable mobile com- 
munication unit is in a telephone conversation- 
prohibited area; 

a microphone for receiving a speech from a us- 
er of the portable mobile communication unit, 
and outputting a corresponding speech signal; 
a transmitting unit for transmitting the speech 
signal outputted from the microphone; and 
a controller for receiving the detected mode sig- 
nal from the signal detector, and cutting off the 
speech signal outputted from the microphone, 
in response to an incoming call from a calling 
party, when the detected mode signal corre- 
sponds to the transmission-restricted vibration 
mode signal, the controller also serving to read 
out the speech message from the memory, and 
transmitting the read-out speech message to 
the calling party through the transmitting unit. 

6. The apparatus according to claim 1, wherein the 
portable mobile communication unit comprises: 

an input unit for generating diverse key signals 

required to execute diverse functions of the 

portable mobile communication unit; 

a signal detector for detecting the mode signal 

generated from the mode signal generating 

unit; 

a memory stored with speech messages indic- 
ative of "yes", "no", and "listening" at different 
memory addresses, respectively, the speech 
messages informing of the fact that a user of 
the portable mobile communication unit is hear- 
ing a speech of a calling party; and 
a controller for receiving the detected mode sig- 
nal from the signal detector, the controller serv- 
ing to read out a selected one of the speech 
messages from the memory in response to a 
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key signal generated from the input unit during 
a reception of a speech from a calling party in 
a state, in which the detected mode signal cor- 
responds to the transmission-restricted vibra- 
tion mode signal, and transmitting the read-out 5 
speech message to the calling party through a 
transmitting unit equipped in the portable mo- 
bile communication unit, the key signal corre- 
sponding to a selected one of the memory ad- 
dresses associated with the selected speech w 
message. 

The apparatus according to claim 1 , wherein the 
portable mobile communication unit comprises: 

15 

an input unit for generating diverse key signals 
required to execute diverse functions of the 
portable mobile communication unit; 
a ringing bell driving circuit for driving a ringer 
to generate ringing tones; 20 
a vibration driving circuit for driving a vibrator 
or a lamp to generate vibrations or light; 
a signal detector for detecting the mode signal 
generated from the mode signal generating 
unit; 25 
a memory stored with a speech message in- 
forming of the fact that the portable mobile com- 
munication unit is allowed for a speech recep- 
tion while being prevented for a speech trans- 
mission, the speech message being indicative 30 
of "I cannot answer your call because I am in a 
telephone conversation-restricted area. So, 
please leave your message or contact number. 

n. 

a controller for receiving the detected mode sig- 35 
nal from the signal detector, and preventing 
both the ringing bell driving circuit and the vi- 
bration driving circuit from being driven, in re- 
sponse to an incoming call from a calling party, 
when the detected mode signal corresponds to *o 
the telephone conversation cut-off mode sig- 
nal, the controller also serving to read out the 
speech message from the memory and trans- 
mitting the read-out message to the calling par- 
ty through a transmitting unit equipped in the 45 
portable mobile communication unit, or cutting 
off the supply of electric power to all elements 
of the portable mobile communication unit, ex- 
cept for the signal detector, the input unit, and 
the controller. so 

The apparatus according to claim 1, wherein the 
portable mobile communication unit comprises: 

a data input terminal for receiving external dig- 55 
ital data; 

a signal detector for detecting the mode signal 
generated from the mode signal generating 



unit; 

a transmitting unit for externally transmitting the 
digital data outputted from the data input termi- 
nal; and 

a controller for receiving the detected mode sig- 
nal from the signal detector, and cutting off the 
digital data outputted from the data input termi- 
nal when the detected mode signal corre- 
sponds to the image and data transmission- 
prohibited mode signal, thereby preventing the 
digital data from being applied to the transmit- 
ting unit. 

9. The apparatus according to claim 1, wherein the 
portable mobile communication unit comprises: 

an image input terminal for receiving an exter- 
nal image signal; 

a camera for picking up an external image, and 
outputting a corresponding image signal 
a signal detector for detecting the mode signal 
generated from the mode signal generating 
unit; 

a transmitting unit for externally transmitting the 
image signals respectively outputted from the 
image input terminal and the camera; and 
a controller for receiving the detected mode sig- 
nal from the signal detector, and cutting off the 
image signals outputted from the image input 
terminal and the camera when the detected 
mode signal corresponds to the image and data 
transmission-prohibited mode signal, thereby 
preventing the image signals from being ap- 
plied to the transmitting unit. 

10. The apparatus according to claim 8 or 9, wherein 
the controller allows a speech, inputted to a micro- 
phone equipped in the portable mobile communica- 
tion unit, to be transmitted to the transmitting unit in 
the image and data transmission-prohibited mode, 
so that a user of the portable mobile communication 
unit is allowed to make a telephone conversation. 

11. The apparatus according to claim 1, wherein the 
portable mobile communication unit comprises: 

a signal detector for detecting the mode signal 
generated from the mode signal generating 
unit; and 

a controller for receiving the detected mode sig- 
nal from the signal detector, and controlling the 
portable mobile communication unit to execute 
a normal operation thereof when the detected 
mode signal corresponds to the normal vibra- 
tion mode signal or when there is no mode sig- 
nal detected by the signal detector. 

12. The apparatus according to claim 1 t wherein the 
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portable mobile communication unit comprises: 

a signal detector for detecting the mode signal 
generated from the mode signal generating 
unit; and 5 
a controller for continuously checking whether 
or not a signal received by the signal detector 
corresponds to the mode signal, and controlling 
the portable mobile communication unit to ex- 
ecute an operation corresponding to an opera- 10 
tion mode corresponding to the mode signal. 

13. The apparatus according to claim 1, wherein the 
portable mobile communication unit comprises: 

15 

a signal detector for detecting the mode signal 
generated from the mode signal generating 
unit; and 

a controller for checking whether or not a signal 
received by the signal detector corresponds to 20 
the mode signal, at the point of time when an 
incoming call is made or when an outgoing call 
is made, and controlling the portable mobile 
communication unit to execute an operation 
corresponding to an operation mode corre- 25 
sponding to the mode signal. 

14. An apparatus for automatically switching an opera- 
tion mode of a portable mobile communication unit 

to a desired mode, comprising: 30 



a mode signal generating unit installed in an ar- 
ea requiring a limited use of the portable mobile 
communication unit and adapted to generate a 
mode signal selected from a normal vibration 35 
mode signal for switching the portable mobile 
communication unit from a ringing tone mode 
to a vibration mode, a transmission-restricted 
vibration mode signal for switching the portable 
mobile communication unit from the ringing 40 
tone mode to the vibration mode while allowing 
a reception of an incoming call and a speech 
from a calling party, but preventing a transmis- 
sion of a speech from the portable mobile com- 
munication unit, an incoming call cut-off mode 45 
signal for switching the portable mobile com- 
munication unit to a mode for preventing call 
alerts from being generated from the portable 17. 
mobile communication unit in response to the 
incoming call, an image and data transmission- 50 
prohibited mode signal for switching the porta- 
ble mobile communication unit to a mode for 
preventing a transmission of images and data 
with the portable mobile communication unit 18. 
while allowing a telephone conversation of the 55 
portable mobile communication unit, and a nor- 
mal operation mode signal for switching the 
portable mobile communication unit to a mode 



for allowing the portable mobile communication 
unit to normally operate; 
an entrance signal generating unit installed at 
a doorway of the area and adapted to generate 
an entrance signal informing the portable mo- 
bile communication unit of an entrance thereof 
into the area; 

an exit signal generating unit installed at the 
doorway of the area and adapted to generate 
an exit signal informing the portable mobile 
communication unit of an exit thereof into the 
area; and 

the portable mobile communication unit for re- 
ceiving the mode signal from the mode signal 
generating unit, and executing an operation 
corresponding to the received mode signal up- 
on detecting the entrance signal generated 
from the entrance signal generating unit while 
preventing an execution of the operation corre- 
sponding to the received mode signal upon de- 
tecting the exit signal generated from the exit 
signal generating unit. 

15. The apparatus according to claim 14, wherein each 
of the signals generated from the mode signal gen- 
erating unit, the entrance signal generating unit, 
and the exit signal generating unit has a form of 
electromagnetic waves, acoustic waves, light, or 
magnetic force. 

16. The apparatus according to claim 14, wherein: 

the signals generated from the mode signal 
generating unit, the entrance signal generating 
unit, and the exit signal generating unit have dif- 
ferent frequencies, respectively; 
the portable mobile communication unit com- 
prises a signal detector for detecting the en- 
trance signal generated from the entrance sig- 
nal generating unit, and a signal detector for de- 
tecting the exit signal generated from the exit 
signal generating unit; 

whereby the signals generated from the mode 
signal generating unit, the entrance signal gen- 
erating unit, and the exit signal generating unit 
are prevented from interfering with one another. 



The apparatus according to claim 14, wherein the 
signals generated from the mode signal generating 
unit, the entrance signal generating unit, and the ex- 
it signal generating unit have a time-divided format 
together. 

The apparatus according to claim 14, wherein the 
signals generated from the mode signal generating 
unit, the entrance signal generating unit, and the ex- 
it signal generating unit are transmitted on a control 
channel of the portable mobile communication unit, 
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carried by a separate signal to transmit them on the 
control channel or a speech channel of the portable 
mobile communication unit, or transmitted at a 
transmission frequency different from that used in 
the portable mobile communication unit for call and 
speech signals. 
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